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I ntroduction

Renewed interest in the safety of administering@ggaining immunizations to egg
allergic children and adults (EA) was prominentidgrthe recent global pandemic of the
H1N1 Influenza A virus in 2009-2010. The H1N1 Irdhza A vaccine (H1N1), like the
seasonal Trivalent Influenza Vaccine (TIV) is groemembryonated chicken eggs,
leading to concerns that residual contaminatioovaibumin could provoke allergic
reactivity in EA. The 2010 influenza vaccine hasorporated the H1N1 strains, and thus
a single TIV is being offered this season.

Historically, though caution has been recommendextiministering influenza vaccine to
EA individuals, previous experience suggests thatyrpeople with diagnosed or
suspected egg allergy can receive influenza vattomauccessfully, if precautions are
followed. Examples of precautions that have bee ursclude vaccine skin testing,
administration via a 2-step graded dose challengifépo, followed by 90% of the age
appropriate dose after a brief observation period$tepwise desensitization. In some
circumstances, egg allergic individuals were adViset to receive the vaccine. Given
the urgency to protect children last year fromdlabal influenza pandemic,
investigative groups have re-examined the issubeo$afety of this vaccine in EA, and
the field has advanced significantly since the ilaffienza season. This paper offers
guidance in how to evaluate and treat the patiétht @gg allergy who desires influenza
vaccination, and outlines the latest evidence bappdoaches to successfully administer
the vaccine.

Recent Developments

Within the past year, several studies have helfs@tycongoing questions about the
vaccine’s safety in EA of any severity, questioniihg necessity of skin testing or
optimal route of administration, including singlesg@ administration and 2-step graded
dose protocols. Two groups separately analyzedvwhbumin content of vaccine from
several vaccine makers, for both HIN1 and TIV. Ehesults showed that TIV lots
analyzed contained less thanigfnL of ovalbumin, and HIN1 less than g/mL.* 2
Previous investigation from the late 1990’s demiatstl that TIV lots containing less



than 1.2ug/mL were well tolerated in EA when administeregtagkin testing, using a 2-
step graded challenderhough there is no study that has demonstratedrdm

vaccines containing ovalbumin above this level, ynexperts urged caution and possibly
even withholding the vaccine with higher ovalburoamtaining lots'® As well, it

appears that many manufacturers have begun thdistovalbumin content ranges on the
package insert, which is of great utility in findifow ovalbumin containing vaccitfe.

Three studies in the past year have re-examinedppmach to vaccinating EA with

TIV. One retrospective study of 171 EA without atbry of anaphylaxis or severe
reactivity attributed to egg showed that the vae@auld be given using a 2-step graded
challenge without vaccine skin testing. Seven p&i¢4%) developed systemic
symptoms, and 17% reported localized symptodarge Canadian prospective study,
using a unique squalene adjuvanted, low ovalbuminasning H1N1 vaccine

(containing less than 0.Q&)/mL ovalbumin), showed that vaccine could be yafel
administered as a single, age-appropriate doskoutiforior vaccine skin testing in 758
EA without a history of severe reaction and 393-&@ncontrol subjects; and by a 2-step
graded challenge (without vaccine testing) in 72 fwAh either a history of severe
cardiovascular or respiratory symptoms from eggiraontrolled asthma. In this study,
17 patients (2%) developed mild symptoms comparei1% in the control group, and
there were no reports of anaphylaxis. Based oretfaa®rable results, an additional 3640
patients with self-reported egg allergy were thaocinated according to the same
protocol, with 69 (1.9%) developing symptoms conagg for an allergic reaction,
including 2 individuals requiring epinephrine tneint® Lastly, a single center,
controlled prospective study of HIN1 vaccinatiorl0b EA of all severity, including 25
with a history of anaphylaxis to egg, and 19 nondeAtrol subjects demonstrated that
vaccine skin testing was not predictive of vacdolerance, that use of 2-step graded
challenge was unnecessary irrespective of pastioeaeverity to egg, and that booster
doses could be safely given from a different Idheut vaccine skin testing. Three EA
patients (2.4%) and one control subject (5.2%Mis $tudy developed symptoms, none
consistent with an allergic reaction. This grougifar demonstrated that vaccine skin
testing was likely to induce an irritant responsewcreasing vaccine ovalbumin
content® A 4™ study with retrospective data from last year'diefiza season is close to
publication, and echoes the findings of these 8istuthat the vaccine can be
successfully administered to EA individuals. (p@accommunication)

Thus, the work from last season has shown botlppative and retrospective evidence
that the vaccine is well tolerated in EA, includingited data in those with a history of a
severe allergic reaction to egg, and that vacdietssting is not necessary. While there
is still some historical debate about the safetyIdfin EA with a history of anaphylaxis
or severe reaction to egg, 3 studies, each linfiyeldw numbers of severely egg allergic
individuals (n=27, 72, and 25), have demonstratetethods for successfully vaccinating
this subgroup. While these results are promisimgy must be interpreted cautiously
given the sample size. A multi-center trial furtlkgaluating this issue and comparing
the methods for administering the vaccine is priégg@mderway in the United States.



Evaluation, of egg aller gy

Persons with a history of suspected egg allergy dwe an indication for influenza
vaccination should first be evaluated by a spestiati food and vaccine allergy. The
evaluation should include a detailed history teeasshe likelihood that the patient has an
IgE mediated sensitivity to egg. If the clinicastary indicates a suspicion for egg
allergy, then (prick) skin testing to egg, or sfiiedn vitro IgE antibody testing for egg is
indicated. With a convincing clinical history andaence of specific IgE, the diagnosis
may be confirmed, but in certain circumstanced,fo challenge to egg may be
necessary. Patients with confirmed egg allergytban receive influenza vaccine using
one of the protocols detailed in the following st

General Recommendationsfor Vaccinating Egg Allergic Individualswith TIV

The recent research summarized above has showthéhatfluenza vaccine can be
successfully administered to egg allergic individuaa a number of approaches. While
there may be no comparative studies that advobkatsuperiority of one approach over
another, the time has passed when the vaccinedgshewithheld on account of an egg
allergy, and providers should be able to choseppnoach to vaccinating these
individuals with which they are comfortable. In geal, though there is no evidence that
has conclusively shown that egg ovalbumin is thtegan responsible for adverse
reactions to TIV in egg allergic individuals, udetlze lowest ovalbumin containing
vaccine is recommendéd’ As stated earlier, most manufacturers list thages of
ovalbumin for their vaccine lots, and studies astr confirmed this range is accurate.

For this influenza season, we no longer recommieaddutine practice of skin testing to
the TIV. Though skin testing has been used suagksgi the past, recent data have
indicated that neither prick testing nor intradelrsian testing using the vaccine is
predictive of one’s ability to tolerate the vacginer was testing necessary to receive a
booster dose from a different lot than the origihase® Furthermore, in two studies
published this year, the vaccine was administeagel\swithout the use of skin testing as
both a single dose and as a 2-step graded chalfetigieerefore, we feel the recent
evidence no longer supports TIV skin testing. Sksting may still be of utility in

special cases (e.g., the patient with a documdnggdry of a past allergic reaction
specifically to TIV or HLN1 vaccine), as an exteael of caution, though there is no
current evidence that has shown skin testing usidehn settings is necessary or predictive
of outcome.

Vaccination Protocols:
We advocate one of two approaches for administehad |V this season, both of which
have been utilized successfully to provide TIV ¢gg @llergic individuals:

1) Egg allergic individuals can receive TIV withouigrskin testing to the vaccine,
with the vaccine being administered via a 2-stelgd challenge: first administer
10% of the age appropriate dose, with a 30 minbsekvation for symptom
development. If no symptoms develop, the remaif@ét can be administered, with
a 30 minute observation for symptom developmeng §dme TIV product brand
should be used for booster vaccinations. Childrbo need a booster dose can



receive this without prior vaccine skin testingdas a single dose, regardless if a
different lot is used for the booster dose. If teacis observed at any of the steps,
subsequent steps should be withheld, and the patienld be evaluated by an expert
in vaccine allergy.

2) Egg allergic individuals can receive TIV withouigrskin testing to the vaccine, as a
single, age-appropriate dose without use of grathetienge. Individuals should be
observed for 30 minutes after injection for symptdevelopment. The same TIV
product brand should be used for booster vaccinatiGhildren who need a booster
dose can receive this without prior vaccine skstig, and as a single dose,
regardless if a different lot is used for the beosiose.

We recommend either of these approaches as antablzeway to provide TIV to EA
recipients, which should allow for flexibility fgratients and providers. Both approaches
are supported by recently published evidence thawed the vaccine was successfully
given to egg allergic populations. Either approeah be used without mutual exclusion
as at present, given neither approach has beeemsuperior compared to the other.
While the evidence is clear that a 2-step approawlell tolerated, there is evidence that
a single dose is sufficient for some EA, and spsteu that a single dose might have
been sufficient in many of these 2-step recipients.

Patientswith a History of Anaphylaxisto Egg

There is no clear consensus approach for how tanate individuals with a history of
anaphylaxis or severe allergy to egg. The speaiinerican Academy of Pediatrics Red
Book recommendations for administration of TIV et&€hildren with known severe
allergic reactions (e.g., hives, angioedema, atteagthma, or systemic anaphylaxis) to
chicken or egg proteins should not receive theseimas.*® However, as we
summarized, many children with such histories haeeived the vaccine previously,
without incident® ® °Two studies from last year’s influenza season sbthat past
reaction severity is not a risk factor for eithekNH. vaccination or TIV vaccination, and
that both vaccine types were well tolerated whamiatstered both as a 2-step graded
challenge, or as a single, age-appropriate dosenérof these studies, skin testing was
not predictive of vaccine outcome even in patievith a history of a severe reaction to
egg, nor was other allergic co-morbidity (e.g. asthatopic dermatitis, or other food
allergy). Both studies were limited, unfortunatddy,small sample sizes of EA with a
history of severe reactivity.

For providers more comfortable administering TIVaigraded step-wise approach,
multi-step desensitization protocols for TIV adrsination have been previously
recommended. Present evidence suggests that naora tb-step administration is
unnecessary. In general, a 2 step protocol (10%,) %@s shown good efficacy and
safety for use in administering TIV, and likelysigfficient opposed to a 5 or 6 step
protocol. We do caution that 2-step vs. multipkpstaccine administration methods
have not been directly compared in formal studyltidie-step desensitization protocols
remain an option for providers that have a paréicabncern about special select cases,



such as with recipients that have a past histognaphylaxis to TIV, HIN1, or another
egg containing vaccine.

Other Considerations

In previous years, there has been concern that ttwerld be significant differences in
ovalbumin content between lots. Thus, it was recemmhed that patients who needed a
booster dose receive this from the same lot to lwthiey were initially tested, or be re-
tested if a different lot was to be used. Data ftagt year’'s vaccine lots did not reveal
large differences in ovalbumin content, and ondysfaund no reactions resulted from
deliberate administration of a different lot withaesting. Thus, repeat testing for
different lots remains an option, but only for taeeeking the most conservative
approach.

It is strongly recommended that for any providemadstering vaccinations, that proper
resuscitative equipment is available in the offxenanage potential anaphylaxis and that
all patients receiving a vaccine are observeddarestime interval. Several recent US
studies have used 30 minutes as an observatioodpadter a particular dose, though an
earlier study used a 60 minute observation pefibé.recent Canadian study used a 60
minute observation period after the last dose,dghdhis study involved a unique,
adjvanted vaccine, which may explain the expandesgivation time. It should be noted
in their two described subjects requiring epinepditreatment, these symptoms
developed at or before 30 minutes, though 17 amfditipatients reported less severe
symptoms during the 60 minute time interval. Theicé of 30 minutes is modeled after
the presently recommended observation intervaldoeiving subcutaneous
immunotherapy

This year, most manufacturers have listed an ulypérof ovalbumin content per 0.5mL
dose of TIV. Table 1 details these stated ovalbuegl as listed in the package inserts
for the various approved vaccines for the 2010-20814 provide this table as a reference
to help clarify the approximate ovalbumin conteat gose, to help better guide the
selection of product to use in the egg allergicgueat In considering both individual
vaccine product selection and the two approachgsréwiding the vaccination described
above, the Canadian study did provide evidenceldladr risk EA patients were able to
successfully receive a low ovalbumin containingdoict as a single dose. Furthermore,
in that same study, higher risk patients (basepast egg allergy severity) were able to
safely receive the same low ovalbumin containingciree given as a 2-step graded
challenge. Such “risk stratification” is a very seaable approach. Comparatively,
however, James et. al and Greenhawt et al. weeetalslafely administer vaccine with
higher ovalbumin content to both higher and lowsk patients using either the single
step or the 2-step approach, highlighting that me particular approach is superior at
present.

Conclusion

There has been tremendous growth over the pastrydamonstrating that TIV (and
H1N1) are safe for egg allergic individuals to igeeWhile a few concepts bear further
study, such as the safety of these vaccines inighehls with severe allergy to egg, it



appears that most egg allergic patients can sedebjive influenza vaccination if desired.
While no particular approach to administering theaine has been shown to be the
safest and most effective, several methods forigioy this service exist. Providers
should no longer withhold the vaccine on accourd pétient’s egg allergy, and should
feel comfortable selecting one of two strategiesowiine for administering the influenza
vaccine.

Table 1: Approved 2010-2011 Influenza Vaccines|Bwain Content Levels

Product Manufacturer Age Range Ovalbumin Contesiteld in
Package Insert*

Afluria CSL Biotherapies (Merck) 9 years and older <1lug

Agriflu Novartis 18 years and older < Qg

Fluarix GlaxoSmithKline 3 years and older _ 005ug

FluLaval ID Biomedical Corp. of Quebec 18 years and older _¥ug

(GSK)

FluMist (nasal) Medimmune 2 years to 49 years Leatllisted

Fluvirin Novartis 4 years and older _Ilqug

Fluzone, Fluzone HD  Sanofi Pasteur 6 mo and older evelnot listed

*All levels per 0.5mL dose
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